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Enhancements to NEXPERIENCE

Hitachi developed NEXPERIENCE to accelerate 

the development of solutions by collaborative creation, 

using it to create new services and businesses in part-

nership with customers. NEXPERIENCE is made 

up of methods and practices that support this pro-

cess through each of its steps, from discovering future 

business opportunities, analyzing the associated issues, 

coming up with ideas, and evaluating values.

Th e greater social diversity of recent years together 

with the digital revolution have made dealing with 

societal challenges a matter of urgency. Accordingly, 

Hitachi is making the following methodological 

enhancements to add precision to business creation in 

order to develop businesses that address these societal 

challenges.

(1) Discovering and analysis of challenges involving 

the extensive collection and study of information on 

societal challenges through open collaborative creation

(2) Support for generating business ideas by drawing 

on Hitachi’s cross-industry knowledge

(3) Design of ecosystem-based service business models 

1 for the resulting business ideas that will gain acceptance 

from the general public

Along with these methodological enhancements, 

Hitachi also intends to contribute to the creation of 

solutions to societal challenges by fostering people with 

skills in design thinking who can work in collaborative 

creation with customers to uncover genuine issues and 

devise innovative solutions.

Vision Design

Hitachi engages in vision design for exploring what 

Society 5.0 might mean in practice by identifying issues 

that could potentially arise in the society of the future 

and coming up with technologies and service concepts 

for overcoming them.

Hitachi is participating with Hitachi Kyoto 

University Laboratory in the Crisis 5.0 and Imagination 

5.0 projects where it is seeking to identify the issues 

that Japan will face in 2050 while also thinking about 

how they can be overcome through the creativity of 

individuals.
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Another project, called “Future Trust,” is investi-

gating the forms of trust in a digital society, coming 

up with visions for novel technologies that can help 

forge new links in individuals, community, and urban 

environments and presenting them on a website and 

at events.

Th e Future Living Lab, which puts these ideas into 

practice from a base at the Kyōsō-no-Mori collaborative 

creation facility in Kokubunji City, Tokyo has a focus 

on regional currency and agriculture and has started 

work on exploring ways of overcoming the issues of a 

falling population that are founded on the creativity 

of the people who live in these communities. Social 

Impact Design, meanwhile, is taking on the task of 

developing a new vision of society in partnership with a 

wide variety of stakeholders on the basis of an in-depth 

understanding of urgent societal issues.

In the future, Hitachi will continue to pursue new 

visions for social infrastructure that can overcome the 

issues facing communities, and in doing so draw on the 

inner strengths of the people involved.

Full Value Chain Solution for 
Industry and Distribution

An important part of collaborative creation with cus-

tomers in the industrial and distribution sectors is to 

lay out their long-term growth strategies and their 

roadmaps for achieving them. A useful tool for such 
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studies is a full value chain map that plots internal 

and external trends, requirements, and technological 

issues across all business processes. Th is provides an 

overview of the situation and helps ensure project suc-

cess by clarifying action plans at workshops attended 

by everyone involved so that they all understand the 

project objectives.

One example was a collaborative creation with a 

machinery vendor seeking to improve their manu-

facturing practices. Th e challenge was to investigate 

ways of improving not only productivity but also of 

simultaneously reforming working practices to address 

future labor shortages and greater worker diversity. Th e 

solution they came up with was to develop a people-

friendly production model utilizing a “man, machine, 

material, and method” (4M) analysis platform that is 

linked to Lumada, which accelerates the digital inno-

vations that Hitachi has built up over many years. Th e 

aim is to use this to achieve a three-fold increase in 

worker diversity and 30% improvement in productivity.

Digital Smartspace that Sheds 
Light on What People are Doing

Advances in AI and the Internet of Th ings (IoT) have 

made possible business and environmental improve-

ments through the collection and analysis of data from 

a variety of diff erent devices and equipment. Th e future 

promises smart spaces that off er greater value to people 

and are made possible by digitalizing spaces in ways 

that include the people who use these environments. 

Th e research into digital smart spaces being conducted 

4

by Hitachi involves developing technologies that shed 

light on what people are doing in offi  ces, factories, and 

public spaces, seeing this as a way to address societal 

challenges such as work style reform, productivity 

improvement, and the maintenance of public safety 

and security.

One initiative aimed at enhancing the effi  ciency of 

offi  ce work improves the quality of meetings by analyz-

ing what the people present are saying and providing 

a visual presentation of the meeting’s subject matter 

and level of activity. To improve factory productivity 

and safety, sensors are used to identify worker actions 

and highlight places where a high level of bodily stress 

occurs so that this information can be utilized for things 

like safety guidance and skills transfer. Technologies 

for using cameras to detect and track people or large 

packages help maintain safety and security at railway 

stations or airports.

Hitachi is developing these advanced technologies 

alongside its collaborative creation partners from Japan 

and elsewhere with the aim of expanding their use in 

the future.

Digital Payment Solution

In current supply chains, the commercial (issuing and 

receiving orders), logistics (delivery), and fi nancial (pay-

ment) aspects of transactions are all handled either 

manually or by separate systems, with the result that 

it takes time to match up the large amount of associ-

ated paperwork, which includes sale and inward goods 

5

4 Collaborative creation with customers using digital smartspace
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documents. Th ere is also a problem with working capi-

tal obstructing the accurate availability of information 

on sales and deliveries.

In response, Hitachi has developed a prototype 

solution for making payments automatically based on 

order information that works by using a blockchain for 

the secure sharing of trade and fi nancial information 

across the supply chain. Hitachi has also engaged in 

collaborative creation with a bank to enable the issu-

ing of digital currency and its use for payment, and is 

trialing this in its own supply chains. Th is transaction 

information is also being used in the development of 

a service for the timely and appropriate fi nancing of 

capital requirements.

Hitachi’s objective for the future is to put these ser-

vices into practical use to create a platform service that 

helps overcome societal challenges in industry.

Logistics Management Solution 
Using Temperature-sensing Ink

Greater consumer awareness of safety in foods and 

pharmaceuticals has led many countries to adopt more 

stringent regulation of cold chains. Hitachi has devel-

oped an ink that changes color irreversibly to indicate 

when the temperature of frozen or chilled goods has 

gone outside its permitted range, and also a manufac-

turing process for temperature-sensing labels that com-

bine this ink with a product identifi cation (ID) code.

Th e region around the temperature-sensing ink on 

the labels is printed with red, green, and blue reference 

colors that can be scanned with a smartphone camera 

to determine how much their color diff ers from that 

of the reference color. Th is design reduces variability 

in color diff erence measurement under a variety of dif-

ferent indoor and outdoor lighting conditions. When 

6

Bank

Conversion

Buyer

Trade BC

Financial BC

Issue
currency

Conversion

Digital currencyGoods for delivery

D

D ¥ D ¥ D ¥

P/O

D

D

P/O
Secondary

supplier
Primary
supplier

Automatic matching of order, 
delivery, and payment

Timely and practical 
finance

5 Digital payment service

BC: blockchain   P/O: purchase order

Temperature-
sensing ink

Upper limit

Product ID code

Reference color

Status

Time (clock function)
Position (GPS function)

Lower limit

Temperature-sensing label

6 Quality management solution using temperature-sensing labels

GPS: Global Positioning System



102

co-exist with other solutions as well as a partner/vendor 

ecosystem. Regarding IoT edge solutions, they must 

be able to orchestrate analytics anywhere across the 

complete IoT data chain.

To establish this fl exible and pluggable solution 

architecture, Hitachi has taken a soft-coupling and 

modular-function approach between data acquisition, 

edge processing, and cloud analytics. Th is architecture 

allows the company to deliver IoT edge solutions to 

customers very rapidly.

(Hitachi America, Ltd.)

Improving Fleet Maintenance with 
AI-Based Visual Inspection

Trade, economy, and fl eets are greatly impacted by 

asset status and management. Transportation of food, 

medicines, consumer goods, and industrial products 

all depend on the eff ective operation of fl eets, which 

range from automotive vehicles to airplanes and con-

tainer ships.

Over years of interactions with various customers 

and associated stakeholders, Hitachi has learned that 

a critical challenge in the transportation industry is to 

maintain the fl eet assets in good condition to increase 

8

a label is scanned, the product status is determined 

from the temperature history information contained in 

the ink color and this is forwarded by the smartphone 

together with the product information embedded in 

the ID code and the scan time and location directly to 

a server or customer.

Hitachi is currently trialing the labels with compa-

nies in the food and pharmaceutical industries and is 

working on a commercial cold chain solution with a 

view to applications such as food freshness manage-

ment and drug quality management.

IoT Edge Solution for Shop Floor

Hitachi’s co-creation approach works with an orga-

nization’s domain experts to identify and implement 

IoT projects to generate customer-specifi c operational 

insights, which are then analyzed to address the most 

critical performance challenges and most relevant 

key performance indicators (KPIs). Because today’s 

factories are composed of multitiered systems that 

include cloud, edge servers, monitoring devices, and 

a wide array of heterogeneous equipment, an IoT sys-

tem should integrate with multiple technologies and 
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7 IoT edge solution establishment approach and example solutions for shop floor
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assets of interest and their defects to enable identifi ca-

tion and localization of defects based on AI techniques.

Hitachi is integrating these technologies into an 

end-to-end visual inspection system for defect detec-

tion with high accuracy along with a consistent and 

repeatable process. Th e system incorporates new tech-

nologies for systematic data collection via robotics, 

human operators, and fi xed instrumented cameras as 

well as drones; uses AI to analyze and identify defects; 

and also integrates design thinking to convey the results 

of the system to decision makers.

Hitachi is working on integrating this system with 

its other fl eet maintenance and repair solutions like an 

AI-based repair recommendation engine, part inventory, 

and an enterprise resource planning (ERP) system to 

develop an end-to-end inspection and repair service 

system.

(Hitachi America, Ltd.)

Developing Tools and Processes 
for Ethical Technology Design

Ethics has gained traction as a critical element of inno-

vation as scholars, policymakers, and the general public 

are increasingly concerned about the ethical pitfalls of 

data-based technologies. Understanding ethics in the 

context of innovation requires understanding of the 

impact of data beyond immediate operational needs. 

Customers rarely have complete and perfectly unbiased 

data; existing data are shaped by operational limits 

and human subjectivity, some of which are acciden-

tal, but others of which are fi rmly embedded in social 

9

safety and avoid downtime. As such, it is crucial to 

proactively identify possible defects and reduce the 

impact of degradation in assets by an eff ective main-

tenance process. Inspection is a key practice to eff ec-

tively fi nd defects and streamline the maintenance 

process. Nevertheless, the inspection process requires 

appropriate data collection and the associated quality 

of assessment greatly impacts the effi  ciency of mainte-

nance plans and of repair time and cost. In the current 

transportation industry, inspection is mostly a manual 

process where human operators visually inspect and 

identify defects in assets. Th erefore, the current process 

can be improved by considering the shortage of skilled 

labor, subjectivity, and inconsistent procedures.

Consequently, Hitachi’s Global Center for Social 

Innovation – North America is developing a visual 

inspection system in the transportation domain to 

address these challenges using AI, machine learning, 

and computer vision. Some of the key technologies 

powering the system are:

(1) Inspection planning service: Automatic inspec-

tion planning to guide operators based on the type of 

inspection, type of asset, or detected defect.

(2) Inspection library: A library of plans to enable con-

sistent, automatic, and scalable inspection execution 

based on the type of inspection or type of asset.

(3) Automated inspection: Enabling robots and drones 

to perform an inspection process based on the plan 

generated by the planning service.

(4) Defect analysis: An AI-based analysis system for 

multi-level defect detection that enhances accuracy and 

reduces false positives.

(5) Vehicle defect library: A library of images related to 
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Sustainable Finance Platform

It is a top priority for civil society and for public and 

private organizations to ensure that they are within 

sustainable development pathways. To achieve 

this, they need to accelerate fi nance to increase the 

deployment of environmentally sustainable activi-

ties. However, for the growth in innovative fi nancial 

instruments such as green loans, green bonds, and 

sustainability-linked loans, evidence is needed to 

prove that projects being fi nanced have measurable 

10structures. Th erefore, focusing solely on quantitative 

data to guide solution development poses the risk 

of perpetuating or even exacerbating harmful biases. 

Systematically including the impact of people on data 

and data on people off ers a humanizing perspective that 

can build ethical solutions.

Th e Design Laboratory in Hitachi America Research 

& Development is exploring ways to operationalize 

ethics in research and development, and is developing 

tools for ethical innovation.

(Hitachi America, Ltd.)
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operations of the machines and create the potential 

for operational effi  ciencies, many companies have been 

collecting and storing these data in the hope that one 

day they would be able to use such data to revolutionize 

their operation, improve effi  ciency, and cut costs.

Hitachi is working alongside its customers to har-

ness these data, create useful insights, and recommend 

actions for effi  cient operations, leading to cost savings 

and quality services or products. Over the years, the 

company has embarked on what it calls data-driven 

customer co-creation. Th is involves creating data-

driven solutions and services together with its cus-

tomers as one team by fi rst understanding what the 

customer needs are using Hitachi’s NEXPERINCE 

tools, understanding the data with the aid of domain 

experts, building advanced models (using machine 

learning and AI), and continuously refi ning these mod-

els based on customer feedback.

Currently Hitachi supports customers from various 

domains, from automotive to marine, from road trans-

portation to rail, from pharmaceuticals to chip makers, 

and so on. Its co-creation use-cases focus on:

(1) Predictive maintenance and remaining useful life 

(RUL) estimation

(2) Operational effi  ciency

(3) Anomaly detection and prediction

(4) Recommendation engines for effi  cient and safe 

operations.

and comparable metrics about their environmental 

and social contribution.

Hitachi aims to address this need by bringing its 

experience in the decarbonization of energy and trans-

portation to the fi eld of fi nance, thereby facilitating the 

visibility and verifi cation of outcomes. Th e sustainable 

fi nance platform is driven to solve societal issues using 

multiple digital technologies such as IoT, blockchain, 

and AI. Moreover, by including functions for highly 

transparent monitoring, the identifi cation of market 

opportunities, and data analysis, the aim is to establish 

an ecosystem that is a win-win for everyone involved in 

fi nancial markets, also delivering regulatory compliance 

and data insights.

Th e key value propositions include effi  cient report-

ing, enhanced decision-making, transparency and secu-

rity, and aggregation of projects.

Data-driven Co-creation 
Projects with Customers

It is no longer up for debate that the data generated 

by machines will surpass that generated by humans 

in terms of accuracy and quantity. However, a new 

challenge arises, namely, how to manage and har-

ness the enormous amount of data generated by these 

(connected) machines. Knowing that data generated 

by these machines might contain insights into the 
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to Create a Super-smart Society in China. Work on 

the plan commenced in April 2019. Th e collaboration 

aims to utilize the technologies and resources of the 

partners in fi elds such as the digitalization of cities and 

in healthcare, energy, and mobility, and to work toward 

achieving practical results by issuing policy proposals 

based on the vision, developing technology, conduct-

ing fi eld trials, and other such initiatives. Hitachi also 

intends to develop its Social Innovation Business and to 

contribute to the sustainable development of Chinese 

society and a better quality of life (QoL) for people.

Digital Recipe-based Manufacturing 
Process Solution for Chinese Market

Hitachi has launched a solution for supporting the 

production activities of manufacturers using digital 

recipes that encapsulate know-how in press forming 

and other fabrication techniques. While customers use 

13

Collaboration with Universities 
on Resolving Societal Challenges: 
Tsinghua-Hitachi Future-oriented 
Collaborative Innovation Scheme to 
Create a Super-smart Society in China

Factors such as the progress of globalization and peo-

ple’s changing values have transformed the knowledge 

and value creation processes and are bringing rapid 

change to the nature of the economy and wider society 

as well as the structure of industry. As this transfor-

mation goes on, academic collaborations by Hitachi 

go beyond joint research into advanced technologies 

and also encompass acting as an innovation partner on 

initiatives such as developing visions for the society of 

the future and using societal challenges as a starting 

point for value creation.

In November 2018, Hitachi signed a strategic part-

nership agreement with Tsinghua University of China 

on a Future-oriented Collaborative Innovation Scheme 

12

12 Signing ceremony for Tsinghua-Hitachi Future-oriented Collaborative Innovation Scheme
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Approach toward Creating 
Digital Smart Cities

Rapid urbanization poses problems for society such as 

traffi  c congestion, air pollution, and increased energy 

consumption. Hitachi, meanwhile, has focused on value 

for city dwellers as the starting point to consider urban 

design, and is seeking to create people-centric cities 

by collecting and analyzing data on cities and their 

residents, taking a data-driven approach to improve 

urban planning and operation.

One example is the demonstration project for “data-

driven urban planning” taking place in Matsuyama City 

in Ehime Prefecture. It is part of the work being done 

by the Habitat Innovation project of the H-UTokyo 

Laboratory, and is utilizing techniques for measuring 

people fl ow. Elsewhere, the Research and Development 

Center of Hitachi Asia Ltd., with funding from the 

Singaporean government, has since February 2019 been 

developing a smart building/digital twin solution. It 

uses the IoT and AI, and is adapted to building dyna-

mism in the form of spatial functions, user activity, and 

individual comfort.

14press forming analysis as part of the process of design-

ing die shapes, being new to the fi eld and having high 

staff  turnover, many companies in China have failed 

to build up a depth of expertise in analysis and design, 

resulting in a lack of analytical accuracy and numerous 

iterations of die shape correction.

Hitachi has produced a library of expertise by 

extracting patterns of functions and settings from its 

past experience with developing analysis and optimi-

zation models. By combining these to create suitable 

models, digital recipes for press forming have been 

developed in a way that can optimize die shapes by 

accurately predicting springback, a problematic aspect 

of die design. By using these digital recipes to provide 

optimal die shapes based on the customer’s products, 

dies, and equipment information, this creates value 

for customers by reducing rework (the number of die 

corrections needed), thereby shortening the lead time 

for die production.

A trial of the recipes currently being undertaken at a 

major Chinese car parts supplier is demonstrating their 

potential for improving analysis accuracy and shorten-

ing lead times.
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Bank of India (SBI). Th rough co-creation with SBI, 

Hitachi is developing a merchant-centric digital pay-

ment analytics service that leverages huge amounts of 

dynamic digital transaction data. From digital transac-

tion data and other associated data sources, this service 

extracts insights about customer, location, and mer-

chant in real-time and analyzes customer/merchant 

relationships. It also predicts various risks faced by 

merchants using Hitachi AI Technology/Prediction 

of Rare Case (AT/PRC), including giving possible rea-

sons for its predictions. Using this, Hitachi supports the 

following value-added use cases:

(1) Bank: Profi table/inactive merchant diagnosis, AI 

based short-term loan screening

(2) Merchants: Loyal customer marketing, product 

insights

(3) Merchant aggregators: Location intelligence and 

support for faster merchant network expansion

Hitachi will collaboratively work with SBI to create 

advanced services to accelerate the adoption of digital 

payments and facilitate the sustainable growth of the 

bank and merchants.

By utilizing data analytics and open collaborative 

creation with residents to identify changes in their 

senses of value, and using the latest technologies incor-

porated into Lumada, Hitachi intends to form a city 

where people love to live, by continuously providing 

services to off er new value to people in accordance with 

the changing times.

Digital Payment Analytics Service 
in India

Digital payment is growing rapidly in India due to the 

spread of the Internet and smartphones coupled with 

various government initiatives aimed at realizing an 

economy that makes less use of cash. Since 2014, the 

Indian government has been pursuing an open API 

policy called IndiaStack that allows businesses, start-

ups, and developers to utilize digital infrastructure such 

as electric know your customer (e-KYC)*1 and unifi ed 

payments interface (UPI)*2. Th is kind of government 

policy accelerates the adoption by merchants, including 

small businesses, of digital payment channels, and this is 

further pushed forward by consistently reducing service 

charges for the use of digital payment channels by banks.

In 2019, Hitachi established a joint venture for mer-

chant acquisition and digital payment with the State 

15
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*1 Online identity verifi cation needed for opening a bank account or 

similar

*2 A next-generation online payment system developed by the 

National Payments Corporation of India
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dispatch plans by reducing delivery cost within a mini-

mal amount of planning time. Further, the collabora-

tive eff ort from the partnership enables the creation of 

tailor-made functions that cater to regionally specifi c 

requirements such as handling vehicle compatibility, 

destination, and freight constraints. It allows delivery 

of break bulk or container cargoes by sharing vehicle 

assets among affi  liated logistics companies.

Overall, these services minimize the number of 

delivery vehicles and optimize delivery routes, thereby 

reducing fuel consumption and delivery cost while 

guaranteeing on-time delivery.

Logistics Transport Optimization Solution

Th e soaring economy of Southeast Asia is driving needs 

for logistics transportation with on-time delivery and 

reduced delivery cost. To address these needs, Hitachi 

Asia, Ltd. is partnering with Hitachi Transport System 

Vantec (Th ailand), Ltd. to off er services for delivery 

planning optimization and vehicle sharing.

In rolling out these services, a data analytics engine 

was developed to automatically match the requirements 

of every delivery order to vehicle attributes. It optimizes 

16

• Destination restriction, freight type, vehicle compatibility

Manufacturers Logistics companies

Regionally specific requirements Vehicle dispatch plan

Matching Pricing

Order
information

Vehicle
information

Delivery planning

Data analytics engine 
for vehicle sharing

16 Illustration of logistics transport optimization solution



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice




